Introduction
The term Myiasis, from Greek μυĩα (myia), "fly"; -(osis), "state, abnormal condition, or action", is a medical descriptive term that refers to the invasion or infestation of the body of vertebrates by fly (dipterous) larvae. Although nearly all cases of myiasis are produced by parasitic flies, there are cases in which free-living flies can invade accidentally the body or cavities of vertebrates for some time, but not necessarily complete their development. Historically and in general, myiasis cases have been classified by 2 systems. Patton's classification (James, 1947; Patton, 1921) divided myiasis-producing Diptera into 3 groups according to the grade of dependence of the invasive fly with a vertebrate: specific myiasis-producing Diptera or obligate parasites, semispecific myiasis-producing flies or facultative parasites, and accidental myiasis-producing flies (in the case of body invasion by free-living species that commonly cannot complete their development); in a strict sense, the last of these 3 possibilities is not a symbiotic relationship, and for this reason Zumpt (1965) called these cases pseudomyiasis. Bishopp's classification, modified by James (1947) and later by others (e.g., Hall & Smith, 1993) , takes into account the part of the vertebrate body affected by fly larvae, considering cutaneous myiasis, body-cavity, and also accidental myiasis, subdivided into categories according to the affected body zone of the host.
Species of about 16 families of Diptera have been recorded as myiasis producers (Zumpt, 1965) , but only Oestridae including the subfamilies Cuterebrinae, Gasterophilinae, Dermatobiinae, and Oestrinae, according to the classificatory arrangement of Pape (2001) and Pape, Blagoderov, and Mostovski (2011) , a few Calliphoridae, and a few Sarcophagidae are obligate parasites of vertebrates in the larval stage (Guimarães, Papavero, & do Prado, 1983) .
Cuterebrinae Brauer, 1863 was recognized for many years at the family rank, and still is by many authors (e.g., Papavero & Guimarães, 2009 ). It includes 2 genera (Dermatobia Brauer, 1861, and Cuterebra Clark, 1815, e.g., Pape, 2001; Pape & Thompson, 2013) or 6 genera (Andinocuterebra Guimarães, 1984 , Cuterebra, Dermatobia, Metacuterebra Bau, 1929 , Pseudogametes Bischoff, 1900 , and Rogenhofera Brauer, 1863 , according to Papavero and Guimarães (2009) , with 14 species of Cuterebra, 1 species of Dermatobia, and 1 species of Metacuterebra (considered as a synonym of Cuterebra by Pape & Thompson, 2013) known in Mexico (Papavero & Guimarães, 2009) .
The adult bot flies (Diptera: Oestridae) are large, robust flies with reduced or atrophied mouthparts, small antennae and a pilose, bristleless body that resembles honey or bumble bees with body color blackish, yellowish, or metallic blue (Pape, 2010) . All oestrid fly larvae are obligate parasites of mammals, but only the genus Cuterebra parasitizes rodents and lagomorphs. Third instar larvae of Cuterebra are apparently unique among other oestrids for being almost entirely encrusted with small flattened plate-like spines; these spines are a synapomorphic character of the genus (Wood, 1987) .
Larvae of Cuterebra spp. develop normally in skin furuncles or warbles of rodents and lagomorphs (Catts, 1982) , but some cases of cuterebrid cutaneous myiasis on different hosts have been recorded (Sabrosky, 1986; Slansky, 2007) . Only the report of Scott (1943) mentioned the case of a red fox Vulpes vulpes (Linnaeus) in which a bot fly larva produced gastric myiasis as it passed in feces with the remains of the previously parasitized prey, a similar condition to the case we report here. There are relatively few reports in Mexico of Cuterebra, nearly all included in Guimarães (1967) , Sabrosky (1986) , and Papavero and Guimarães (2009) . A few records have been published since then, a Cuterebra sp. in Ototylomys phyllotis by Manrique-Saide, Hernández-Betancourt, and Quintero (2000), and a Cuterebra sp. in Sylvilagus floridanus by Bravo and Hernández-Ortiz (2016) .
Materials and methods
Tenextepec belongs to the municipality of Perote, Veracruz. It is located in the semiarid zone near the state of Puebla (19 • 29 2 N, 97 • 15 50 W), at an altitude of 2520 m. Annual temperature varies between 6 • C and 11 • C, and the average annual precipitation is about 700 mm. This area presents a great number of habitats, from pine forest to desert scrub; the natural vegetation is characterized by being composed almost entirely of bushes with rigid leaves. The great diversity of ecosystems allows the presence of a high number of animals such as reptiles, birds, and small and medium mammals. Some of the most representative species of reptiles are rattlesnakes, and horned lizards. Also, there are owls, sparrow hawks, and migrating birds. The mammals include several species of bats and mice, as well as rabbits, hares, terrestrial squirrels, wild cats, foxes, and coyotes.
On September 2 nd , 2015, during the 5th month sampling for the thesis project: "Feeding habits of Coyote (Canis latrans Say, 1823) in Tenextepec, Perote, Veracuz" performed by the senior author, near the 8th km of the 10 km transect, one peculiar coyote scat was collected and marked as the 13th sample because it looked not entirely solid but kind of watery and surrounded by mucous. In it, 2 larvae that could not be identified in the field were found; the next sample marked as the 14th also had similar appearance but it contained blood and was assumed to be from the same individual. Further analysis in the Laboratory of Wildlife, Universidad Veracruzana, showed us that the scat contained hairs. Processing these hairs with pith and flake methods showed that it was hair of a small mammal of the order Lagomorpha. The 2 larvae recovered from the feces were put in a jar with the purpose of obtaining the adult, but evidently they were dead from the beginning. After a few days they were preserved in 70% ethanol. Specimens were covered with a mass of mammalian hair that had to be removed to observe their characteristics. Hairs from the scat and directly obtained from the larvae were bleached in 30 volumes of hydrogen peroxide for 1 hour (Quadros & Monteiro-Fhilo, 2006) , then identified following Monroy-Vilchis and Rubio-Rodríguez (2003) . Larvae were studied in the facilities of Red Ambiente y Sustentabilidad, Instituto de Ecología A.C., Xalapa, Veracruz (INECOL). One larva was cut transversely into 2 parts and cleared with hot 10% NaOH solution, and the cephalopharyngeal apparatus dissected. Photographs of Fig. 1 were rendered with a Canon 40D and a 100 mm macro lens, whereas Figs. 2 and 3 were obtained using a Nikon SMZ800 stereomicroscope equipped with a Nikon camera. Fig. 6 was obtained with a Nikon Eclipse 50i and photographed with a Nikon camera. Figs. 2, 3 , and 6 were processed with NIS-Elements F v. 3.2. Drawings were rendered with the aid of a Nikon drawing tube fitted to the same stereomicroscope.
Results
Both third instar larvae evidently correspond to the same species. Larvae have a small difference in size (1 larva with 28 mm of length and 16 mm of maximum width at the third abdominal segment, and the other larva with 26 mm of length and 16 mm of maximum width at the third abdominal segment), but this is probably due to differences in contraction of the body segments. The body is oval, cream-reddish in ground color with spine-like platelets nearly black, except the cephalic and eighth abdominal segment which are more membranous and pale cream (Fig. 1) . The pseudocephalum has 2 rounded tubercula in which the antennae and maxillae originate, and smooth, small, single spines around the buccal opening. The cephalopharyngeal skeleton (Fig. 4) bears black mandibles, which are smooth, hirsute, evenly curved, and apically sharpened, the ventral arch is a broad structure at the base that slightly projects ventrally (Fig. 4,   mnd) . The hypopharyngeal sclerite (Fig. 4, hph) is articulated anteriorly to the mandibles and posteriorly to the tentopharyngeal sclerites, which have a basal dark-brown median region and the rest are colorless. The expanded and colorless dorsal cornua (Fig. 4, dco) are apparently separated from the colorless ventral cornua (Fig. 4, vco) at the point of articulation with the hypopharyngeal sclerite (Fig. 4, hph) . The ventral cornua are about one-half the length and width of the dorsal cornua, having an ample rounded posterior margin in lateral view.
The 3 thoracic segments are each covered anteriorly by simple spines, which have smooth margins. On each segment, the simple conic spines are directed posteriorly in the anterior half and, thereafter, are forwardly directed. The first 6 abdominal segments bear one-pointed spines distributed like those of the thoracic segments. Spines with smooth margins cover the seventh abdominal segment, whereas the eighth abdominal segment has similar but smaller spines with 1 tip. The circular spiracle aperture is well defined (Fig. 3) . Each spiracular plate is bright orange and bears 3 interrupted sectors of intertwined serpentine slits (Fig. 5) . Each of the anal tubercles has a small plate, and the anus is anteriorly and posteriorly bordered by thorn-like one-pointed spines. On the other hand, the hairs present continuous and nodose medulla, with cells ordered in columns (Fig. 6) corresponding to the order Lagomorpha. The hairs were about 25 mm of total length, with cells arranged into 6-8 columns in the widest portion, matching with the hair description of Monroy-Vilchis and Rubio-Rodríguez (2003) for Sylvilagus cunicularius (Waterhouse, 1848).
Discussion
More than 70 species of cuterebrids have been described, but immature stages remain poorly known (Leite & Williams, 1997) . Sabrosky (1986) classified the North American species of Cuterebra in 4 groups, based principally on the adult characters of the species, but with a strong correlation with type of hosts and larval characters. Two groups (americana and fontiniella) are related with Rodentia as hosts and have larvae with some body spines that are plate-like with more than 1 point [imbricated scales of Austen (1895) and Townsend (1897)], whereas the other 2 (buccata and cuniculi groups) use Lagomorpha as hosts and larvae have the majority of body spines conical, each with only 1 point [spur-like plates of Townsend (1897)]. As the larvae reported here have conic simple spines, we deduce that the Canis latrans prey was a lagomorph, and the bot fly specimens belong to the buccata or cuniculi species groups. This was supported by the surrounding hair layer on their body, which was removed, bleached, measured, and fixed on a microscope slide for further analysis.
Of the 14 species of Cuterebra (sensu Guimarães & Papavero, 2009 ) historically recorded in Mexico, only Cuterebra buccata (Fabricius, 1777) , Cuterebra lepusculi Townsend, 1897, and Cuterebra princeps (Austen, 1895) , all belonging to the buccata species group, have larvae with the characteristics seen in the 2 specimens we report. Moreover, considering the known geographic distribution of these species, it is quite probable that our specimens correspond to C. buccata or C. lepusculi, since C. princeps is distributed in southwestern USA (Arizona) and northwestern Mexico (Sonora), a biogeographic province very far and different from the area of our finding (Morrone, 2005) . Characters observed in the 2 larvae reported in this work correspond well with the description of C. buccata by Knipling and Brody (1940) . Moreover, this species has a wide range of distribution, occurring from North Dakota to New Hampshire, south to Texas and Florida, and in New Mexico and Arizona, in the USA, and extending to Mexico, Guatemala, and Honduras (Sabrosky, 1986) . Rearing procedures are needed as Cuterebra taxonomy requires adult specimens to confirm the species. Slansky and Kenyon (2003) summarized the information on the biology of Cuterebra and provided an excellent revision of the clinical signs on the rodent and lagomorph hosts. Parasitic density normally ranges from 1 to 3, but sometimes a range from 5 to 10 has been recorded. An increment in the bot fly density may be due to the individual health quality of the host, but also could be a result of a decrease in the host population abundance, an increment of the botfly population, or both. Levels of bot fly parasitism could be good indicators of the host population abundance and an indicator of ecosystem health. As mentioned by Slansky and Kenyon (2003) , an increment in bot fly density not only affects health by the number of warbles, but also can produce lethargy and secondary infections that reduce the individual life quality and as consequence the host population fitness. An imbalance of the bot fly and lagomorph populations would not stop here, as evidently it has consequences on the predator populations. The indirect effect of bot fly infested prey for the regular predators of lagomorphs has not been adequately documented, but our evidence indicates that bot fly parasitism has deleterious effects on predators of rabbits, some of which are probably threatened species. Bot fly larvae pass through the digestive tract of the predator practically intact, although dead, due to the thick, strong, and hard cuticle, producing damage with their body spines in the gastric tract epithelium, as was seen in the coyote scats that were not entirely solid but somewhat watery, surrounded by mucous and with blood traces. Internal injury of the digestive tract can cause susceptibility to secondary infections or can affect the assimilation of nutrients. This is the first report of indirect bot fly myiasis in Canis latrans, and after the report of a case in the red fox of Scott (1943) , the second referring to the indirect effects of bot fly parasitism in predators of infested normal hosts. In addition, this is the first report of Sylvilagus canicularius as host of a Cuterebrid species.
